MOBILE TERMINAL WITH AN AUTOMATIC TRANSLATION FUNCTION 



nACKGROXJND QF THE INVENTIONj- 
gield of iihe Invention 

The invention relates to a mobile terminal and in 
particular, to a motoile terminal which i» bearable by each 
user and which can perform receiving and sending operations 
of information, such as sp^RCh or data, 

Dncioript -tftT^ of thQ Rolatqd ^Art 

Recently, a mobile terminal has baan quickly spread 
worldwide with an outstanding development of a technology 
and an increase of functions of the mobile terminal, 
specifically, such development is led by remarkable 
progress of communication technology and an IC (Integrated 
Circuit) technology - 

For example, a mobile telephone can be used not only 
to communicate with domcetic people but also to make an 
international phone call. 

Nowadays. using the mobile terminal including a 
mobile telephone, mobile PC, and others, wherevt^r a user of 
the mobile terminal goos to or whenever the user uses the 
mobile terminal, the user can communicates with someone. 

Because of improvement of the communication 
technology and the IC technology, we can receive a great 
convenience . 
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In this specification, tho mobile terminal is 
regarded as including all portable terminals which can 
perform radio communication and display charactcre, 
animated images, and still image. Fuxther, the mobile 
terminal includes a terminal which can output a sound. Also, 
as described above, the mobile terminal includes a mobile 
telephone, a mobile PC, a PDA (Personal Digital Assistant), 
and other portable computers. 

However, all users (persons) of the mobile terminal 
do not always use the same language. If a user of the 
mobile terminal can not understand a language of another 
user vho intends to communicate with the user (that is, if 
there is a language barrier between them) , they can not 
vinderstand each other and, ae a result, smooth 
communiccition or conversation ie impossible between them. 

Recently, English tends to be uccd ae a common 
language among people living in different countries. But, 
it is needless to say that communication among a variety of 
languages becomes indispensable without relying on English 
alone. Under the circumstances, even if persons in many 
areas or many countries can be connected to each other 
through conventional mobile terminale, it ie almost 
in^sossible to communicate or understand each other in the 
true sense of the words . 

In Japanese Unexamined Patent Publication (JP-A) No. 
Hei 11-243571, namely, 243571/1999, proposal has been made 
about a pager receiver that hae a function of tran.«!lating a 
message written in one language and received from a 
transmission Station, into another language understood by a 
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bearer. Herein, it is to be noted that such a pager 
receiver can not send or tranemit any messagf^, speech, or 
data. Therefore, no consideration hae been made about a 
mobile terminal which caix sends or transmit any message or 
data to any other siibscriber or station. 

It is, therefore, an object of the invention to 
provide a mobile terminal which can oope with requii rement 
of foreign people. Thereby, users using the different 
languages can understand each other and realize smooth 
communication even if they use different languages, 

Aoocrding to a first aspect of the Invention, there 
is provided a mobile terminal which is bearable by a user 
and which is capable of performing both of sending and 
pi receiving operations. The mobile terminal comprises a 

Storage unit which registers first language information 
which identifies a first language used by the ucor in the 
mobile terminal, a determining unit which determines second 
language information which identifies a second language, on 
the basis of language information included in a calling 
telephone number entered by the user of the mobile terminal 
or in a reception Lelephone number received by the mobile 
terminal, a language translation unit which translates 
outgoing information from the first language into the 
second language and/or incoming information from the second 
language into the firet language, and an output unit which 
outputs Lhe translated information. 
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According to a second aspect of the invention, there 
is provided a method of translatinq incoiuincj/outgoing 
information at a mobile terminal which is capable of 
performing receiving and sending operations and which is 
bearable by a user. The method comprises the steps of 
fetching first language information which is stored in the 
mobile terminal and which is representative of a first 
languagf^ used by the user in the itiubile terminal, 
detormining a second language from second language 
information on the bas.i of language information included 
in a calling telephone number entered by the user of the 
mobile terminal or in a rooeption tolephone number sent 
from an originator who calls the mobile torminal, selecting 
a proper translation pattern with reference to the 
fiombination of the first language and the second language, 
translating outgoing information from the first language 
into the second language and/ or incoming information from 
the second language into the first language, using the 
selected pattern, and outputting the translated incoming 
information . 

According to a third aspect of the invention, thero 
is provided a recording medium readable by a coii^uter, 
tangibly embodying a program of instructions executable by 
the con^jutere to perform a method of translating 
incoming/outgoing information at a mobile terminal which is 
capable of performing receiving and ocnding oporations and 
which is bearable by a user. The method compriaeo the steps 
of fetching first language information which is stored in 
the mobile terminal and which is representative of a first 
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languaye used by the user in the mobil© t«rroinal , 
determining a second language from second languaga 
information on the basis of language information included 
in a calling telephone number entered by the user of the 
mobile terminal or in a reception telephone number sent 
from an originator who calls the mobUe terminal, selectlnq 
a proper translation pattern with rofarance to the 
combination of the first language and the second language, 
translating outgoing Information from the first language 
into the second language and/or incoming information from 
thQ second langviage into the first language, u»ing the 
selected pattern, and outputting the translated incoming 
information . 

According to a fourth aepeot of the invention, there 
is provided a computer data signal embodied in a carrier 
wave and representing a sequence of instructions which, 
when executed by a processor, cause the processor to 
perform a method of translating incoming/ outgoing 
information at a mobile terminal which is capable of 
performing receiving and sending operations and which is 
bearable by a user. The method eoit^rises th© steps of 
fetching first language information which is stored in the 
mobile terminal and which is representative of a first 
language used by the user in the mobile terminal, 
determining a second language from second language 
information on the basis of languiage information included 
in a calling telephone number entered by the user of the 
mobile terminal or in a reception telephone nunfcor sent 
from an originator who calls the mobile terminal, selecting 



01- 4-19:31:17 itg-iSfflfijliiiiiii 



OiTF.OLENK . 



31335030:50 



6 

a proper translation pattern with refereneo to the 
combination of the first language and the ccoond language, 
translating outgoing information Trom the first language 
into the second language and/or incoming information from 
the ecoond language into the first language, using tl.e 
selected pattern, and outputting the translated incoming 
inf onnation. 

According to a fifth aspect of the invention, there 
i.s provided a program product comprising, computer readable 
instructions and a recording medium bearing the computer 
readable instructions. The instructions are adapLable to 
enable computers to perform a method of translating 
incoming/outgoing information at a mobile terminal which is 
capable of performing receiving and sanding operations and 
whicn IS bearable by a user. The method comprises the step.9 
of fetching first language information which ic stored in 
the mobile terminal and which is representative of a first 
language used by the user in the mobile terminal, 
determining a second language from second language 
information on the basis of language .information included 
5="^' m a calling telephone nuaber entered by the user of the 

mobile terminal or in a reception telephone number sent 
from an originator who calls the mobile terminal, selecting 
a proper translation pattern with reference to the 
combination of the first language and the second language, 
translating outgoing information from the first language 
into the second language and/or incoming information from 
the second language into the first language, using the 
selected pattern, and outputting Lhe translated incoming 
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xiifonnation . 

BT? i]f-.F pirsC p i lpT T Oyr OF THE DBAWX HGS-L 

Fig. 1 Shows a block diagraia of a mobile terminal 

having an automatic translation function according to an 

embodiment of th« inventions- 
Pig. 2A shovic a flowchart for describing operations 

of a ccilling process of the mobile terminal shown in Fig. 

1; 

Fig. 2B snows a flowchart for describing operations 
of a rer.eiving process of the mobile terminal shown in Fig. 
1; 

Pig. 3 shows a flowchart for descriMng operations 
when the mobile terminal shown in Fig. 1 calls to a 
domestic fixed network; 

Fig. 4 shows a flowchart for describing operations 
when the mobile terminal shown in Fig. l receives a call 
from the domestic fixed network; and 

Pig. 5 shows a flowchart for describing operationa 
when the mobile termina.T9 .«5hown in Fig. 1 Coromuni;;aLe with 
each other. 

According to the invention, an automatic translation 
(language translation) function is added to a mobile 
terminal to solve the abova described problems. Further, in 
Uie invention, the mobile terminal automatically performs, 
during conuuunication , language translation which is adapted 
to a user or which is selected by the user by incorporating 
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at least one of functions as follows. 

(1) Function for storing a language of the user in 
tha form of ?» "country (language) ID" into the mobile 
terminal . 

(2) Function for determining a language used In a 
place v,here the user is present by using a country ID 
included in broadcast information from a base station 
related to the mobile terminal. 

As known in the art, each base station radiates the 
broadoasfc information within a zone surrounding the base 
station, m addition, broadcast information includes a 
variety of data uaed to oommunicate betwefin the base 
station and mobile terminals in the zone. The mobile 
terminals receive the information through a channel and 
call (or telephone) or wait on the basis of the data in the 
broadcast information. In the broadcast information, the 
country code used in the invention may be included. 

(3) Function for determining a language of tlie other 
user talking to the user, by using a country ID included in 
a telephone number sent from the other user prior to 
communication. When the user calls using tho mobile 
terminal, the mobile terminal determines a language of the 
other user from a country ID included in a calling 
telephone number. On the other hand, when the other user 
calls the user, the mobile terminal of the user determines 
a language of the other user from a country ID included in 
a caller telephone number received from the other user's 
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(4) Function for informing the othfir user of a 
country ID stored in o mobile terminal of the other user 
via a control signal. 

(5) Function for recognissing a country ID ctored in a 
mobile terminal of tne other user by receiving a control 
oignal form the mobile terminal of the other user prior to 
communication. 

By using a current sophisticated IC terhnology . these 
functions can be realized in an extremely compact size and 
at comparatively low cosLs. 

Next, a mobile terminal illustrated in Fig. 1 hae an 
automatic tran.«;lation function according to an embodiment 
of the invention, together with sending and receiving 
functions. Specifically, the mobile terminal includes a 
sending user I/F (interface) unit 1 , a receiving user I/F 

(interface) unit 2, a language translation unit 3, a 
control unit 4, a sending baseband prooeeeing unit 5 

(hereinafter, "baseband" is abbreviated to "BB") , a 

receiving BB processing unit 6, a radio unit 7, and an 

antenna 8 . 

The sending user I/P unit 1 may includes a microphone 
or keyboard used to enter user information and control 
information. The receiving user I/F unit 2 may include a 
speaker or a monitor used to output the user information 
and control information to the user. 

The language translation unit 3 performs language 
translation (will be simply called "translation" 
hereinafter) on the user information entered from the 
sending user i/F unit 1 or output to the receiving user 1/P 
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unit 2, iii response to the control vinit 4. 

The control unit 4 selects a language tranclation 
patt-Rrn adapted to the user and informs the language 
translation unit 3 of the pattern. Such selecLion of the 
pattern in the control unit 4 is carried out on the basis 
of user settings entered from the sending "ser I/F unit 1, 
broadcast information from the receiving BB processing unit 
6, and a calling or originator's telephone number from the 
sending user I/F unit 1 or the receiving BB processing unit 
6. 

The language tran.^lation unit 3 includes, in general, 
sets of a dictionary and a translation engine. And each of 
the sets correspondc to a translation pattern. 

The mobile terminal alco includes a memory (not 
shown) storing Lhe user settings, notification informatjon, 
and the calling telephone number. The notification 
information is used for notification of a cell or an area 
in which the mobile terminal is present. Further, the 
mobile terminal generates a control signal other than the 
user information, and processes a received control Signal. 

The sending BD proceooing unit 5 performs a baseband 
process on the user information and the control information 
both of which are to be sent. The receiving BB proccecing 
unit 6 performs baseband process on the user information 
and the control information which are received. The radio 
unit 7 and the antenna 8 perform sending/ receiving via a 

radio network. 

Next, description is made about operations of the 
mobile terminal of the invention wiLh reference to Figs. 2 
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through 5. 

Fig. 2A shows a calling or sending process. At step 
Al, a user of the mobile tsrrolnal enters or inputs o 
calling tolaphone mmbfir (a telephone nunber of a 
subscriber to be called by the v-Sfir) via an input device, 
such as the microphone or the keyboard, by sometime 
referring to a telephone directory. 

Herein, it is assumed Uhat the called subooriber uses 
a telephone or computer located in a home and the telephone 
and the computer can communicates through a fixed network 
connected to the home. 

After that, calling operation is started in the 
mobile terminal of the user (etep A2) . Then, th© mobile 
terminal selects a language translation pattern by 
comparing a language stored in the own mobile terminal, 
with a country ID included in the calling telephone number 
(step A3) . 

Next, communicat.1 on process is started (step A4) . 
Finally, in the eommunieation proce-s.«i, data which are 
received or to be sent are properly and smoothly translated 
by using the selected language translation pattern (step 
A5) . 

Fig. 2B shows a process of receiving message. At 
first, the mobile terTninal starts receiving messages (step 
Bl) . Then, the mobile terminal recognizes a telephone 
nunO^er of a subscriber (originator) who calls the user of 
the mobile terminal (step B2) . Such a telephone number of 
calling subscriber can be recognized by the use of an 
originator number notification service, namely, a calling 
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line identification presentation service. Herein, tho 
originator number notificalion service is generally 
provided by a telephone company.. 

Herein, it is also assujned that the calling peopltJ 
ufiofi a telephone or contpoter located in a home and the 
telephone or conputer commvinicates through a f ixftd network 
connected to the home. 

Then, the mobile terminal select d a language 
translation pattern by compciring tlae above language stored 
in the own mobile terminal with a country id included in 
the t©.1ephon*^ number obtained at the step B2 (step B3) . 
NQxt, communication process is started (step B4) . Finally, 
in the communication procoss, data which are .rRn^:^ived or to 
be sent are properly and omoothly translated into the 
selected language by using the selected language 
translation pattern (step B5) . 

Next, description is made about operations executed 
wh<>.n the mobile terminal of the invention calls to a 
domastic fixed network, with rAf^rence to Fig, 3. 

At first, a user of tho mobil© terminal onters a 
calling telephone number (a telephone number of a 
subscriber to be called by the user) via an input device, 
such as the microphone or the keyboard (step Cl) . 

Herftin, it is assumed that the called sijGbscribex usea 
a telophono or computer located in a home and the telephone 
or the computer oommunioatee through a fixed network 
coiinected to the home . 

In thi:* event, since domestic communication, that i©, 
no international communication with a foreign country is 
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carried oat, a country code (namely, a country ID) of the 
telephone number in not required. 

Therefore, the mobile terminal specifies a country ID 
by fetching a country ID included in broadcast information 
from a base station related to the mobile terminal (step 
C2) . 

Thereafter, colling operation is started (step C3) . 
Then, the mobile terminal selects a language translation 
pattern by comparing a langu^ige which is used and stored in 
the own mobile terminal with the country ID specified in 
step C2 (step C4) . Next, communication process is started 
(atop C5) . 

During the oommunieation betwesn the user of the 
mobile terminal and the called poople using non-mobile 
terminal, the mobile terminal receives and sends langviages 
by properly and smoothly translating them by using the 
selected language translation pattern (step C6) . 

Next, description is made witli reference to Fig. 4 
about operations performed when the mobile terminal of the 
invention receives a call from a domestic fixed network. 

At first, the mobile terminal starts rer.eiving 
messages (step Dl) . Then, the mobile terminal recognizes a 
telephone number of a subscriber (originator) who calls the 
user of the mobile terminal (step D2) , using an originator 
number notification. 

Herein, it ie assumed that the calling people uses a 
telephone or computer located in a home communicating 
through a fixed network to the home. 



-13;:i:l7 im-m^tltm OSTRCLENK :S 1 33 50 3 02 5 0 




14 

But, sinco it is a dcmi^stic communication, a country 
code (a country ID) of the telephono nuinb<»r is includ^^d in 
the telephone niamber obtained from the originator nximbor 
notification. 

Therefore, the mobile terminal specifies a country ID 
by specifying a place where the user of the mobile tenuinal 
and the calling paople atr© present, from a country ID 
included in broadoaet information from a base station 
related to the mobile terminal (otcp D3) . 

Then, the iuobile terminal selects a lemguagc 
translation pattern by comparing Lhe above language which 
iR used and stored in the own mobile terminal with a 
country ID included in ths telephone number obtained in 
etep D3 (stop D4) . Next, communication process is started 
{step D5) . 

Finally, in the oommunication botw©«n the user of the 
mobile terminal and the calling people ueing non-mobil© 
terminal, at the mobile terminal, languages which are 
received or to be sent are properly arid smoothly translated 
by using thP. selected language translation pattern (step 
D6) . 

Next, deeoription is mado about operations wh^n a 
communication is made between mobile terminals with 
reference to Fiy. 5. 

If a communication is made betwe^en Lwo mobile 
terminals, at least one of the mobile terminals should know 
a language of the other mobile terminal. Therefore, 
language tranclation is porformad as shown in Fig. 5. Also, 
the one mobile terminal is required to oommunicatQ a 
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control signal to inform the other mobile terminal of a 
language usfid in the one mobile terminal, and a network 
between them shotild support this function. 

At first, calling user enters a calling telephone 
number (a telephone number of an object to be called by the 
calling user) via an input device Buch as the microphone or 

the keyboard (step El) . 

In this case, since the called terminal is a mobile 
terminal (a mobile telephone) , a country code (a country 
ID) ic not included in the telephone number. 

After that, calling operation is started (step E2) . 
Then, the receiving mobile terminal starts a receiving 
operation (step E3) . Further, call connection is 
established (step E4) . 

Next, the calling mobile terminal sends a language of 
own terminal in the form of the control signal to the 
receiving mobile terminal (Step E5) . And the receiving 
mobile terminal receives the control signal and recognizes 
the language used in the calling mobile terminal (step E6) - 

Then, the receiving mobile terminal select.9 a 
language translation pattern by comparing a language which 
is used and stored in the own mobile terminal with the 
language recognS ^.ed at step B6 (step B7) , 

Next, communication process is started (step E8) . 
Finally, in the communication process, .languages which are 
received or to be sent are properly and smoothly translated 
by using the selected language translation pattern (step 
E9) . 



AliiO, about steps E5 to ED, the operations in tho 
receiving mobile terminetl may be changed to the operation© 
in thQ calling mobile terminal. 

Further, the method of the invention can be applied 
to a mobile terminal which can perform commxmication via a 
radio network as dccoribed above, but the method also can 
be applied to a communication between terminals each of 
which is connected to ci fixed network such as a telephone 
5;ftttl©d in a home. 

Still further, a program to perform the method of uhe 
invention can be provided via a recording medium. A mobile 
terminal can includes a CPU, a memory, and a recording 
medium drive. Instructions of the program are loaded into 
the memory of the mobile terminal via the recording medium 
driver. And then, according to the instructiono , the CPU 
controls and manages elements of the mobile terminal to 
execute the method of the Invention. 

Instead of the recording medium, the instruction^i may 
be loaded to the memory via a radio network or other routes. 

A3 described above, description has been mad^ about a 
configuration and operations of the mobile terminal 
according to a preferred embodiment of the invention. 
However, the embodiment of the invention is merely 
illustrated and it is noted that the scope of the invention 
should not be limited to the embodiment. It is easily 
\anderstood for the skilled people in the art that a variety 
Of amendiiienLs and modification may be taken for the mobile 
terminal according to a specific application within the 
scopA of the spirit of the invention. 



